INTRODUCTION {#sec1-1}
============

Globally, the consumption of tobacco products is unfortunately increasing, especially in high and upper middle income countries.\[[@ref1]\] Tobacco use is also reported to be the leading modifiable risk factor of preventable morbidity and mortality world-wide. Currently responsible for around 6 million annual deaths, tobacco use is expected to cause the death of 8 million people every year by 2030, 80% of whom would be people living in developing countries.\[[@ref2]\]

On a global scale, tobacco use among males is estimated to be about 4 times that of females (42% vs. 12%) respectively.\[[@ref3]\] Nevertheless, the number of females who smoke is increasing at alarming rates especially among young cohorts, which raises the issue of the side effects of tobacco use affecting women of reproductive age.\[[@ref4]\] The average estimated prevalence of tobacco use in the Eastern Mediterranean Region (EMR) is 50% in men and 10% in women.\[[@ref5]\] In women, it ranges from a reported low of 0.7% in Egypt to a high of 33.7% in Lebanon.\[[@ref5]\] Reports on tobacco use in Saudi Arabia (SA) ranges from 13% to 38% in males and 1-16% in females.\[[@ref6]\]

Although there is a paucity of reports on tobacco use among pregnant women in EMR, some reports provide estimates as high as 23% (Lebanon), 19% (Jordan) and 14% (Turkey), respectively.\[[@ref7][@ref8][@ref9]\] Nevertheless, the rates in reports on environmental tobacco smoke (ETS) during pregnancy are much higher, reaching 50.6% among Saudi pregnant women\[[@ref10]\] and 35.5% in Iran.\[[@ref11]\] Moreover, these reports of active tobacco use during pregnancy\[[@ref7][@ref8][@ref9][@ref12]\] and ETS confirmed the adverse pregnancy outcomes associated with tobacco use. Similar reports have been published from other parts of the world.\[[@ref13][@ref14][@ref15]\] In fact, ETS is reported to be associated with several maternal and neonatal adverse outcomes including premature labor, low birth weight (LBW), stillbirth, shorter infant length, smaller head circumference and congenital malformations.\[[@ref13][@ref14][@ref16]\] It has been confirmed that exposure to ETS during the pregnancy increases the risk of stillbirth by 23%, congenital anomalies by 13%\[[@ref14]\] and lowers the birth weight of infants by an average of 60 g.\[[@ref13]\] A study in SA showed a significant association between passive smoking and LBW and intrauterine growth restriction.\[[@ref10]\]

Many tobacco users worldwide are reported to be unaware of the risks and adverse consequences of tobacco use,\[[@ref17]\] while many non-smokers are unaware of the possible harm of ETS.\[[@ref18]\] Few studies\[[@ref8]\] have reported on the poor knowledge of the adverse effects of the use of tobacco on pregnancy outcomes.

The aim of the study was to estimate the magnitude of the problem of ETS exposure and assess the awareness of postnatal women of ETS and its harmful effects on pregnancy outcomes at a university hospital in Riyadh, SA.

MATERIALS AND METHODS {#sec1-2}
=====================

The approval of the Institutional Review Board was obtained before the start of the study.

A cross-sectional survey was conducted at the postnatal ward of the university hospital in Riyadh, SA. The obstetrics department provides services for 3500-4000 deliveries per year.

This study was conducted on a convenience sample of 1182 women between 1^st^ of January 2012 and 30^th^ of June 2012. Women who were admitted consecutively to the postnatal ward were invited to complete a self-administered questionnaire designed to assess the knowledge of women who had recently delivered, about the harmful effects of ETS on the pregnant woman and her unborn child. ETS is defined as exposure that occurred when a pregnant woman did not smoke at all during the index pregnancy, but lived with family members (husband, son, daughter, or other relatives) who were reported to have smoked during her pregnancy.

The objectives of the study were explained to the potential participants and confidentiality was guaranteed. The women were given the right to abstain from participating in the study with no unfavorable consequences. Consent was obtained from all the women before they completed the questionnaire.

Published studies, which included questionnaires on the knowledge of women about adverse effects of tobacco use and ETS on pregnancy outcomes, were reviewed.\[[@ref19][@ref20][@ref21]\] A modified questionnaire was developed by a consensus of the authors and its face validity was subsequently evaluated by two content experts (an obstetrician and a public health professional). Women who could not read or write were interviewed by one of the authors using the same questionnaire. The questionnaire was designed in English, translated into Arabic and back into English again. Non-Arabic speaking women completed the questionnaire in English.

The first part of the questionnaire was designed to collect data on the demographic variables of the women including nationality (Saudi, Asian and Arab), age and educational level, occupational and smoking status (active smoke or ETS). Knowledge of the effects of ETS on a woman\'s health, on pregnancy and on the fetus was included in the second part of the questionnaire. The questions were: "Exposure to ETS affects mother\'s health?", "Exposure to ETS affects the unborn baby\'s health?", "Exposure to ETS causes miscarriage?", "Exposure to ETS leads to early delivery before the due date?", "Exposure to ETS leads to the delivery of a small baby?", "Exposure to ETS causes birth defects?"

Responses were recorded as "Agree", "Disagree" and "Neither". The average time for the completion of the questionnaire was 15 to 20 min. The questionnaire was piloted on 20 women from the same target population (subsequently excluded from the analysis).

Statistical analysis {#sec2-1}
--------------------

Data were managed and analyzed using Statistical Package for the Social Sciences, version 18.0 (SPSS Inc., Chicago, IL, USA). Descriptive statistics were computed to explore the characteristics of the respondents.

For the knowledge questions, the "Disagree" and "Neither" responses were combined because the number who responded "Neither" was small. Descriptive statistics (percentages) were calculated to describe the characteristics of the study sample. The associations between knowledge of adverse effects of ETS on the maternal and fetal health and nationality, age, gravidity, educational level, work status and gravidity were analyzed using Chi-squared test. *P* \< 0.05 was considered to be statistically significant.

RESULTS {#sec1-3}
=======

Over a period of 6 months (January-June, 2012), the number of deliveries was 1284. Out of this number, 1182 mothers completed the questionnaire giving a response rate of 83%. The majority of the study participants were older than 25 and the characteristics of the study population are described in [Table 1](#T1){ref-type="table"}.
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General characteristics of participants (*n*=1182), Riyadh, 2012
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Almost all of them had formal education and more than half had a university education or higher (611) (51.7%). The rate of illiteracy was very small at 10 (0.8%). Only 18.1% had paid work. Approximately one-third of the respondents admitted exposure to ETS during the index pregnancy and in 81.6% the husband was the source. Only 3 (0.3%) mothers admitted to smoking during pregnancy.

[Table 2](#T2){ref-type="table"} summarizes the responses of participants to the knowledge questions. Most of the respondents strongly agreed/agreed that ETS had adverse effects on the mother (86.4%) and the fetus (81.2%). However, the respondents did not know the specific possible adverse effects of ETS on the unborn child. Respondents agreed that ETS may cause prematurity, spontaneous abortion, LBW and congenital anomalies (only 15%, 17%, 24% and 30%) respectively.

###### 

Knowledge towards smoking and its associated factors among women in the studied sample, Riyadh, 2012
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Associations of knowledge about health effects of ETS with nationality, educational level, age, gravidity and work status are also shown in [Table 2](#T2){ref-type="table"}. More than 80% of Saudi respondents strongly agreed/agreed to the general effects of ETS whilst a smaller proportion of them recognized the effects of ETS on prematurity or congenital anomalies (14.1% and 29.4% respectively). Age was not associated significantly with respondents' knowledge. Illiterate respondents neither agreed nor strongly agreed with effects of ETS. They showed a significantly lower level of knowledge of all questions. Significantly, a smaller percentage of housewives agreed/strongly agreed with the effects of ETS on spontaneous abortions and congenital anomalies, while a larger percentage of those in employment knew that ETS could result in having smaller babies and prematurity. Being primigravida or multigravida was not significantly associated with knowledge.

The reliability of the questionnaire was measured using Cronbach\'s Alpha, which estimated at 0.768, reflecting a good level.

DISCUSSION {#sec1-4}
==========

Our findings showed a high rate of exposure to ETS, where one third of our respondents reported to have been exposed to ETS. This is consistent with reports from several previous studies in which postnatal women who reported been exposed to ETS (through exposure to smokers at home during their pregnancy) were more than smokers, ex-smokers and transient quitters combined. Smoking, a very popular global habit, is much more common in men than women. Hence, the rate of pregnant women who would possibly be exposed to ETS from a spouse who smokes would be generally greater than the rate of women who smoke during pregnancy.\[[@ref8][@ref21]\]

Furthermore, our study showed that postnatal women who did not recognize the specific outcomes of exposure to ETS were more than those who acknowledged that exposure to ETS was generally harmful. This is consistent with the study conducted by Al-Bedah *et al*. in 2010, which reported that 40% of Saudi youths were unaware of the harmful effects of exposure to ETS.\[[@ref22]\] This rate is higher than those reported in some developing countries such as China (4.1-18.4%),\[[@ref23]\] Bahrain (8.6-12.4%)\[[@ref24]\] and some developed countries like the Nordic Countries (5-9%).\[[@ref25]\] Furthermore, although most people knew that ETS was harmful, not much was known about the specific effects of exposure to ETS on the overall health.

Knowledge levels in our study were found to be much lower than the levels found in studies in other countries, which indicate the need to educate the population and particularly pregnant women about the harmful consequences of smoking and exposure to ETS on the health of the mother and her unborn child. Several studies reporting on an assessment of awareness and practices of pregnant women toward exposure to ETS and smoking indicated high rates of 80-90% of knowledge of the adverse effects of ETS on pregnancy outcomes, particularly stillbirth and LBW.\[[@ref23][@ref26]\]

In addition, our study showed that the majority of pregnant women (86%) knew that exposure to ETS was harmful to pregnancy and the fetus, which was slightly more than the study (84%) conducted in Pakistan.\[[@ref19]\] However, their knowledge of specific harmful effects of active smoking and exposure to ETS on the mother and fetus\'s health, such as prematurity, congenital anomalies and LBW, was less (1-7%) compared to our results (14-30%). A possible explanation of these differences in knowledge is the relatively high level of education in our study sample (51.7%).

Prochaska *et al*. explained the effectiveness of the change model, or the trans-theoretical behavioral change, including the important role of the knowledge, in progression of smokers towards reducing exposure to ETS or quitting smoking. This is through the five stages of the behavioral cycle from pre-contemplation to contemplation and action phase.\[[@ref27]\] Moreover, published literature has demonstrated that knowledge about the effect of smoking on the health of the mother and fetus is a strong motive for giving up smoking\[[@ref28]\] and avoiding exposure to ETS.\[[@ref23]\] The intervention to reduce the harmful effects of ETS on pregnant women can be done through a two-level approach: Avoidance of exposure to ETS and elimination of tobacco smoking during pregnancy on one hand and an improved level of awareness of the community, the aim of which is to decrease the prevalence of fathers who smoke on the other.\[[@ref29]\] By being educated about the harmful effects of exposure to ETS, the pregnant woman can move away from smokers (especially at home) or ask them to stop and reduce her exposure and thus minimize the potential harm to her fetus.

Good information and knowledge of pregnant women of the adverse effects of tobacco use in general and on pregnancies and fetuses specifically is needed. This would pave the way toward designing an extensive tobacco control program which includes pregnant and new mothers, raising the awareness of this section of the population, on the possible effects of active tobacco use or of ETS on expectant mothers and their offspring. Thus, it may be helpful for the obstetrician and/or the attending nurses to counsel the pregnant women on tobacco smoke in order to reduce exposure to ETS. Future studies could assess the usefulness of this during pregnancy and its effects on the outcomes.

Our study assessed the knowledge of pregnant women about the harmful effects of exposure to ETS and included a relatively large sample compared to similar previous studies cited in the recent published literature. However, one of the limitations of our study is that we did not include the perception of the studied women. Another limitation is that the study was conducted in one center only and although the hospital serves one of the largest pools of the city of Riyadh, it may not reflect the awareness of all postnatal women in the city of Riyadh or in the Kingdom of SA.

Pregnant women should be counseled by their obstetricians and in their antenatal follow-up program to reduce their exposure to ETS by avoiding smokers or asking them to stop. This would help in improving fetal outcomes. Future studies may aim to quantify the usefulness of counseling during prenatal visits and assess exposure and practice.

CONCLUSION {#sec1-5}
==========

This study notified that pregnant women in our sample had limited knowledge of the specific effects of ETS on fetal health. This deficiency needs to be addressed by improving the health awareness and education of women with special emphasis on the effects of tobacco use and ETS on the mother and fetal health.

The authors extend their appreciation to the Deanship of Scientific Research at King Saud University for funding this work through research group no. RGP-VPP-149.

**Source of Support:** Nil

**Conflict of Interest:** None declared.
